Biological effects of shock waves: effect of shock waves on the liver and gallbladder wall of dogs--administration rate dependence.
The effect of extracoporeal shock waves on the liver and the gallbladder wall was compared in two groups of dogs exposed to 1500 shock waves generated in an electrohydraulic lithotripter with 15 kV and 80 nF. The waves were focused on the gallbladder wall. In the experimental group, a shock wave burst of 10 consecutive waves with an interval of 10 ms between the waves was administered each second; in the control group, single shocks were released each second. The day following shock wave exposure, the dogs were anaesthetized, killed and then dissected. In the liver, subcapsular and intraparenchymal focal haemorrhages occurred in the high pressure field and venous thrombi in portal veins. There was a nonsignificant trend towards an increased number of venous thrombi after burst application. The gallbladder wall was haemorrhagic and oedematous, the mucosa was ulcerated in the focal area; blood clots were found in nearly all gallbladders. No differences were detected between the groups. The free plasma haemoglobin was only increased after fast shock wave administration. Increased haemolysis and the trend towards an increased number of thrombi favour cavitation as a mechanism of shock wave damage. The similar extent of tissue damage suggests that shock wave bursts can be applied for gallstone destruction in humans if the major liver vessels are kept out of the high pressure field.